Legumes are very rich in phytochemicals and in particular isoflavones. In this work we have developed techniques to get the brewing craft beers made with the addition of Umbrian legumes (chickling and lentils), to verify if the healthy and nutritional characteristic of these product change. The results obtained show that probably during the processes of cooking and fermentation a transfer of the biologically active substances from the "special ingredients" to the finished beer takes place. From healthy and nutritional characterization of the beers important results emerged: an interesting mineral profile and a large content of molecules with antioxidant activity like phenolic compounds (350-630 mg/L). It should also be noted that within the group of phenolic compounds present in these beers were also found interesting amount of isoflavones in particular genistin and daidzin, which in addition to being powerful antioxidants have other beneficial effects and therefore can act in the prevention of cancer, inflammatory, cardiovascular, postmenopausal, cognitive, and immune diseases.
In central Italy, particularly in the Umbria region, large quantities of vegetables are grown including typical chickling (Latirus sativus) and lentil (Lens culinaris). Liggins and co-workers reported the highest concentration of isoflavones in soy bean, barley, peanut, chickpea, lentil, and other legumes [1] . In plants isoflavones occur predominantly as ß-glucosides (genistin, daidzin, glycitin), or as acetyl-ß-glucosides and malonyl-ß -glucosides, and are therefore polar, water-soluble compounds [2, 3] . However, in most soybean varieties and soy foods, genistein conjugates are present at higher concentrations than other isoflavones [3] In isoflavones, the location of ring B at the 3-position of the heterocyclic ring significantly affects the radical scavenging capacity, as determined by the TEAC assay [4] . Thus, genistein is 2 times more potent than its flavone relative apigenin. Daidzein and genistein show estrogenic activity in humans and thus are known as phytoestrogens [1, 2] .
Phytoestrogens bear a structural resemblance to 17ß -estradiol, and in vivo can interfere with mechanisms controlled by the hormone through competition for its receptors. Phytoestrogens may be important antioxidants [5, 6] In addition, genistein is a potent tyrosine kinase inhibitor [7, 8] (and through such mechanisms phytoestrogens protect against a wide range of diseases, including breast cancer, prostate, bowel, and other cancers, cardiovascular disease, osteoporosis, and menopausal symptoms. A complete review of the effect of isoflavones on cardiovascular disease has been written by Rimbach and co-workers [9] and the role as functional food by Marin and co-workers [10] . Current results suggest a combination of effects on both the virus and the host cell. Isoflavones have been reported to affect virus binding, entry, replication, viral protein translation and formation of certain virus envelope glycoprotein complexes [11] . Isoflavones also influence the expression of many genes in both animals and humans [12, 13] . Genistein shows a 5 -6 fold higher antioxidant activity than daidzein, but the latter is the most common isoflavone absorbed with food, after hydrolysis, by the gastrointestinal tract. In the intestine, daidzein is transformed into dihydrodaidzein and further metabolized to equol, an isoflavone [14] . In this study we have developed techniques to get the brewing craft beers made with the addition of legumes, that are very rich in phytochemicals and in particular isoflavones. The project was carried out in Umbria using local spelt and barley malt for which were then added to the typical Umbrian legumes such as lentils and chickling.
A set of "cooked" of malt, using a variety spelt as raw materials (cultivar, Zeffiro), barley malt (caramel, chocolate), hops and other special ingredients such as chickling (Latirus sativus) and lentils (Lens culinaris) from Umbria were performed. The various experimental cooked have all been characterized for the chemical, nutritional and sensory profile and also in terms of health aspects, to define the best one for each three beer styles that were identified in the draft of project: Lager (cooking 21), Red (cooking 37) and Double Malt (cooking 74). In the first phase of the study particular attention was paid to the mineral profile, in consideration of the peculiarity of the ingredients used. In fact, very high content of potassium were found, especially in dark beers, with values > 600 mg/L, which are about 20-30% higher than the high-quality craft beers that are currently on the market. A similar situation also occurred for magnesium. Thus the intake of 400-500 ml of a beer also determines the intake of potassium (350-400 mg) or magnesium (40-50 mg), in amounts which in both cases more than 15% of the daily requirement provided for an adult (RDA), and this represents an important data also from the nutritional point of view, because these particular beers can be defined as "a source of potassium and magnesium."
A series of analytical determinations to define the content of substances with antioxidant activity was subsequently carried out in order to understand the healthy potential of our beer samples. The analysis showed that the content of total phenolic compounds ranging from 358 mg/L for lager (cotta 21) to 636 mg/L for dark beers (cotta 74), extraordinarily high values that define how "excellent" the healthy-quality of these beers. The content of isoflavones was also assessed, which represent an important family of phenolic compounds by the multiple preventive activities against nemerous diseases.
In the beer made only with spelt and malting barley the presence of isoflavones was not detected, while in the two beers made with the addition of chickling and lentils are discrete quantities were found respectively 1.01 and 1.85 mg/L. Then the values obtained were compared with those of certain beers made, in the context of another research project, with the addition of extracts of soy germ, as it is well known that the legume is more rich in isoflavones. From the results obtained we showed that the beers with the germ extract of soy isoflavones have an high content (more than 10 mg/L), which changes as a function also of the process variables (time and temperature), but surprisingly the content of isoflavones is important (about 2 mg/L) even in beers which were added only the legumes (lentils and chickling) and not extract. Finally the antioxidant capacity through the evaluation of the ORAC degree was also determined, and also for this parameter very high values have been obtained, 800 for the "cotta 21", 950 for the "cotta 37" and 1560 for the "cotta 74" respectively, demonstrating that the high content of phenolic compounds also leads to a high antioxidant capacity.
From healthy and nutritional characterization of the craft beers made in this study, emerged important results, as an interesting mineral profile, with K and Mg in amount more than 15% of RDA, and a large content (350-630 mg/L) of phenolic compounds. The high content of phenolic compounds also determines a high value of the antioxidant capacity expressed as degree ORAC from 800 for "cotta 21" to 1560 for "cotta 74". It should also be noted that within the group of phenolic compounds present in these beers were also found interesting amount of isoflavones in particular genistin and daidzin, which in addition to being powerful antioxidants have other health beneficial effects [16, 17] . These results can then consider these specialty craft beers an healthy-drink, also with a low alcohol content.
Experimental
Brewing process: To obtain the three different beer styles "Cotta 21" (Spelt), "Cotta 37" (Chickling) and "Cotta 74" (Lentil), were used the following types of malt: Pils (3-5 EBC), Cara hell malt (20-30 EBC), Crystal malt (120 -150 EBC), Monaco type I malt (12) (13) (14) (15) (16) (17) , for grinding of malt used a 2-roll mill away 0.5 mm (Engl Maschinen, Germany). The following hops were used: Saaz (α-acido 5.0%-Bohemia Hop Zatec, Czech Republic), Hallertau Magnum (α-acido 17.0%-Hopsteiner 84048 Mainburg Germany), Hallertau Perle (α-acido 8.8%-Hopsteiner 84048 Mainburg Germany), Kent Golding (α-acido 6.0%-Charles Farm & Co.).The spelt (Triticum dicoccum), lentils (Lens culinaris) and the chickling (Latirus sativus) were used no-malted and ground with the same mill used for the malt. For the fermentation a Saccharomyces cerevisiae strain S-04 (Fermentis, Lesaffre Group) has been used. Sucrose solution 50%. citric acid and calcium chloridewere all in food grade. Water at pH 7.0 (± 0.5) with addition of 0.25 g/l of CaCl 2 and 0.43 ml/l of citric acid 50% to stabilize the pH at 5.3 was employed. The boiling was performed for 60 minutes for all technological tests carried out. At the end of fermentation the green beer was cooled to 4.0°C for 7 days. The first day of the exhaust cooling the elimination of the yeast was performed. The product thus obtained underwent a second fermentation at 20°C using a solution of 50% sucrose dosed in the bottle to ensure a homogeneity of fermentation. The CO 2 value obtained is 5.0 g / l for all types of product made.
Chemical Analysis: The determination of the mineral profile was carried out with flame atomic absorption spectrophotometer, after submitted the beer to acid attack with HNO 3 i.p.. The quantification was performed using a calibration line with pure standards (SigmaAldrich). HPLC was carried out on a (4.6 mm x 250 mm) C18 reverse phase column with a 5 m particle size, using an injection volume of 10 μL and a flow rate of 1 mL/min. Solvent A (acetonitrile/water, 90-10), Solvent B (ammonium acetate/TFA buffer), using a gradient elution. Chromatogram were run for 2 min with 100% elution of solvent A followed by a linear gradient arriving at 50% solvent A and 50% solvent B, 24 min after the start of the chromatogram. This proportion was held for a further 5 min and then returned to 100% solvent A over a 5 min period. The column was then washed for a further 6 min with solvent A. Isoflavones were detected from their UV absorbance at 260 nm.
